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INTRODUCTION
The Adamstone-Taylor (1) technic yields a frozen section of comparable thin-
ness and of equal or superior cytologic detail to those obtained by the paraffin
technic. Taft (2) thought that there were definite limitations to this method for
rapid diagnosis of general surgical biopsy material, but that it was especially
useful for histochemical determinations.
In our hands, the Adamstone-Taylor technic was found to be useful in human
clinical dermatologic histochemistry. A single small biopsy specimen is sufficient
to perform several histochemical determinations (Sulfhydryl (3), localization of
acid phosphatase in sections of skin (4), cf. Fisher and Glick (5)).
We have adapted this method to produce in 10 minutes a 5—7 micra mounted,
hematoxylin and eosin-stained, permanent section which is comparable to routine
formalin-fixed, paraffin-embedded, hematoxylin and eosin stained sections which
take hours to days to prepare.
Although the usual frozen section technics have been used for many years in
the rapid diagnosis of surgical and dermatologic lesions, one cannot obtain micro-
scopic detail comparable to that obtained by paraffin or celloidin sections from
such preparations. These shortcomings of the older frozen section methods have
been due chiefly to the following factors:
1. For the skin, frozen sections had to be cut at much greater thickness than
paraffin sections. (Human skin—frozen 15 to 20 micra, paraffin 4 to 6 micra.)
2. There is considerable fragmentation and twisting of the sections due to
curling and thawing of the section on the microtome blade and while being passed
through numerous vessels of water. Some of the tissue elements may be lost
during these maneuvers.
METHODS
The original Adamstone-Taylor technic is as follows:
1. A thin slice (2 mm.) of fresh, unfixed tissue is placed on the stage of a slid-
ing base microtome adapted for freezing sections with carbon dioxide gas.
The microtome knife is stationary. (Fig. 1)
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FIG. 1. Sliding base microtome showing dry ice held in sheet copper tray against fixed
microtome knife.
Fjo. 2. Section of tissue being cut and fed onto knife surface by camel's hair brush.
A. camel's hair brush; B. tissue; C. blocks of dry ice; D. microtome knife blade; F. freezing
stage attached to movable base (not shown); F. wall of hollow compartment in freezing
stage (window composed by artist for illustrating interior of freezing stage); G. arms of
copper sheet metal holder for holding dry ice against microtome blade.
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2. The microtome knife blade is kept cold by constant contact with lumps
(5-40 cm. diameter) of solid carbon dioxide kept in place by a bent sheet
copper holder. (Fig. 1 and 2)
3. As the section is cut, it is fed to the surface of the cold knife with the aid
of a camel's hair brush. (Fig. 2) The result is a single section of tissue.
(Fig. 3)
FIG. 3. Flat single section after being cut is kept frozen on surface of microtome blade.
4. Such a section is transferred to a hollow wedge made of sheet brass filled
with carbon dioxide chips. (Fig. 4) While on this wedge the section can be
transported any convenient distance in the room and will remain frozen.
5. The section is then transferred to a clean glass slide and is immediately
immersed in fixative. Once fixed, the section adheres to the slide without
the necessity for albumin or other agent for fastening it to the glass.
The authors' modification of the Adamstone-Taylor technic is as follows:
Sectioning
Solid carbon dioxide (a few small chips) were used to freeze the tissue. Thus
instead of carbon dioxide gas, "dry ice" was placed into the hollow freezing plat-
form of the microtome (Fig. 2 C & F). The advantages of this modification are
the following: 1. It is inexpensive. 2. The tissue is kept frozen sufficiently long,
i.e. for about 15 minutes. 3. It allows the use of most moving base microtomes
without special mechanical alteration or the attachment to a carbon dioxide
tank by flexible metal tubing which may be clumsy.
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Fixation
Frozen sections were placed on the slide and immediately immersed in fixative.
Five fixatives were tested to determine which would give the least amount of
shrinkage and the best nuclear detail in the shortest time. Sections from the
same piece of tissue were fixed for one, two, three, and five minutes in 10 per
cent formalin, formol-acetic acid-alcohol, formol-acetic acid, Bouin's and Ross-
man's fixative.
The best results for short fixation, from the standpoint of shrinkage, staining,
and cytologic detail, was obtained with Bouin's solution for three minutes. One
and two minute fixation gave poorer results. The results of five minutes fixation
FIG. 4. Sheet brass scoop containing dry ice chips (A) is used for keeping section of tissue
(B) frozen while being transferred from microtome to slide.
were no better than three minutes. Rossman's solution, formol-acetic acid-
alcohol, formalin 10% and formol-acetic acid yielded inferior results in the above
order of diminishing efficacy.
Staining
Sections were stained by the routine hematoxylin and eosin technic and the
shortest optimal times for each step were determined by trial. It was found that
the frozen sections required less staining time than paraffin sections. A synopsis
follows which suffices for most routine work. It should be modified in the case
of special histochemical needs, such as studies of lipoids where use of fat solvents
like alcohol would be contraindicated.
1. Freeze and section tissue at 5—7 micra and transfer section to slide—ap-
proximately 2 minutes.
2. Fix in Bouin's solution—3 minutes.
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3. 70 percent alcohol containing 1 cc. saturated lithium carbonate solution
per 100 cc. alcohol—25 seconds.
4. Rinse in tap water—12 seconds.
5. Harris' hematoxylin—50 seconds.
6. Wash with tap water until section becomes blue (approximately 20 sec-
onds).
7. Acid alcohol; 2 dips—approximately 10 seconds.
8. Wash with tap water—SO seconds
9. Weak ammonia water (12 drops concentrated NH3 per liter water) until
section becomes blue—approximately 10 seconds.
10. Rinse in tap water—lO seconds.
11. Eosin (Eosin Y 1 gm.; potassium dichromate, 5 gms.; saturated aqueous
picric acid 10 cc.; absolute alcohol 10 cc.; distilled water, 80 cc.)—1 sec-
ond.*
12. Wash with tap water—12 seconds.
13. Dip into 80 per cent alcohol, then absolute alcohol—total, 10 seconds.
14. Absolute alcohol—25 seconds
15. Xylol—25 seconds
16. Xylol—25 seconds
17. Mount in balsam—is seconds
According to the above schedule, a specimen of skin is frozen and cut in about
2 minutes. Fixation adds 3 minutes, and staining with hematoxylin and eosin
and mounting permanently requires another 5 minutes; a total of 10 minutes
RESULTS
Modification of the Adamstone-Taylor Frozen Section Technic has been used
in the Dermatology-Syphilology Out-Patient Department, Hospital of the Uni-
versity of Pennsylvania, on specimens obtained from 100 patients For the most
part, one-half to two-thirds of each biopsy specimen was handled in our Derma-
topathology Laboratory by the usual routine paraffin technic. The remaining
portion was used for testing the modification of the freezing technic. Under these
circumstances, satisfactory permanent hematoxylin and eosin stained sections
were obtained approximately 10 minutes after the biopsy specimen was removed,
and while the patient was still on the operating table or at least in the clinic.
The advantage here is obvious. In case the histologic picture does not appear to
be representative a second specimen may be secured at once. After the frozen
sections were cut, the tissue remaining on the freezing microtome was run also
through the routine paraffin, hematoxylin and eosin technic. Comparison of the
slides obtained by the frozen section technic with the routine paraffin sections of
the same tissue showed that the frozen sections were fully as adequate for diag-
nosis as the paraffin section. In some instances it was impossible to distinguish
the paraffin from the frozen sections. (Fig. 5) The diagnoses on the 100 frozen
sections were the same as those made on the paraffin sections except in 3 cases
* This particular formula has the advantage of staining more rapidly and intensely
than other eosin combinations.
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FIG. 5. At top, mycosis fungoides; frozen technic at left, paraffin at right. Cut from
same specimen of tissue.
In middle, basal cell cancer; frozen technic at left, paraffin at right. Cut from same
specimen of tissue.
At bottom, mycosis fungoides, frozen technic. Note clarity of mitotic figure at middle
top.
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where the tissue was inadequate in amount. (Lesions so small that they were not
included in the samples).
Frozen sections reflect a truer state of the tissue, due to a shorter exposure to
chemicals. In this regard the following observations are pertinent: melanin pig-
ment was demonstrated more prominently; shrinkage was less marked, partic-
ularly in the dermal appendages; collagen bundles were more diffuse and less
distinctly separated; nuclear detail remained excellent. On the other hand, there
were two shortcomings: (1) in the presence of marked hyperkeratosis there was
more folding of the sections than with the paraffin method; (2) eosinophiles were
not demonstrated as prominently.
Adamstone and Taylor (1) as well as Taft (2) stated that excessive heat and
moisture 'imit the use of this technic in warm humid weather. The modification
was used in Philadelphia from September to June 1950, during which time the
laboratory temperature was known to reach the high eighties (Fahrenheit).
No difficulties were encountered.
SUMMARY AND CONCLUSIONS
1. The Adamstone-Taylor frozen section technic which those authors first
used for histochemical tests is also valuable in the rapid preparation of routine
and permanent sections for diagnosis. Even by the relatively slow hematoxylin
and eosin method, only 10 minutes are needed.
2. Their technic was modified by placing chips of carbon dioxide ice into the
hollow freezing platform of the microtome (Fig. 2 C and F).
3. The best fixative for rapid (three minute) fixation proved to he Bouin's
solution.
4. Since the modified method avoids transfer of the section through water,
the tissue elements remain in a truer relationship to each other. As a result, the
finished product is altogether comparable to the best of paraffin sections.
5. Sections of such tough tissue as skin (5—7 micra) prepared by this freezing
method were compared with the thinnest sections we were able to obtain by
older frozen section methods (skin 15—20 micra). The modified method was far
superior in histologic detail and produced less 1oding of the tissue.
6. This method appears to have advantages over previous frozen section meth-
ods employed at the operating room or elsewhere.
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